BACKGROUND: Brief alcohol interventions (BAI) reduce alcohol use and related problems in primary care patients with hazardous drinking behavior. The effectiveness of teaching BAI on the performance of primary care residents has not been fully evaluated.
INTRODUCTION
Helping individuals to moderate their alcohol use is one of the greatest challenges facing medical health care providers today. Research indicates that brief alcohol interventions (BAI), particularly in primary care settings, [1] [2] [3] are associated with a 20% decrease in alcohol consumption among nondependent hazardous drinking patients. The United States Preventive Services Task Force recommends screening and BAI for reducing alcohol misuse by adults in primary care settings. 4 Because medical schools and residency programs devote few faculty resources or curriculum time to alcohol issues, introducing new prevention and intervention activities into primary care practice presents significant logistical and behavioral challenges. [5] [6] [7] Many primary care physicians are inadequately trained to deal with patients with alcohol-related problems, and often miss opportunities to counsel hazardous drinkers. 8 They either lack the knowledge and skills necessary to intervene on heavy alcohol consumption among patients, find time restricts them from practicing the skills they have learned, or do not have confidence in their clinical skills. [9] [10] [11] In the medical education field there have been several controlled trials, as well as uncontrolled studies, that have shown that BAI training can be effective in improving physician knowledge and skills to address alcohol use. [12] [13] [14] [15] [16] [17] One randomized trial demonstrated that BAI-trained physicians and health care providers used more BAI components on hazardous drinking patients when encouraged and supported to do so by a primary care office system. 16 In most of this research, providers knew that their clinical skills were being assessed. In the only study to date in which participants were blinded to the overall aim of improving frequency of BAI being conducted after training, a control group was lacking. 14 This presented a significant risk of not identifying confounding variables that could have impacted on the performance of the residents. The present research assessed the performance of residents trained in BAI. To our knowledge, it is the first trial where primary care providers were blinded to the study aims. Two hypotheses were tested:
(1) The effect of BAI training on resident outcomes would increase the number of BAI counseling components used and would be sustained over time.
(2) The effect of BAI training on hazardous drinking outcomes would reduce the overall quantity of alcohol used and reduce the frequency of heavy drinking.
METHODS

Study Description
The study was a cluster randomized controlled trial conducted in the general Internal Medicine outpatient academic centers of Lausanne and Geneva University Hospitals, which contain public services to provide adult ambulatory health care. All patients were assigned to primary care residents who provide walk-in and follow-up care. The research protocol was approved by the ethics committees of both institutions.
Participants
Component 1-Residents. All primary care residents at Lausanne and Geneva were considered for study participation ( Fig. 1 ), but residents with prior training in BAI were excluded. All others were enrolled and randomly assigned to the experimental (BAI training) or control (traditional didactic training program on lipid management) group. Residents were blinded to the aims of the trial, to not bias their BAI performance. However, they were informed that a health screening study would be conducted in the waiting room, and that they would be able to take advantage of the data collected for prevention purposes (via a feedback form given to each patient). The study's focus on alcohol counseling was masked by not informing residents that hazardous drinkers would be interviewed after the medical visit (Patient Exit Interview). BAI training occurred in 2 group sessions, 2 weeks apart, lasting one half-day each. The first session included the following: (1) a didactic component that taught the definition and prevalence of low-risk, hazardous, and dependent drinkers in the primary care setting and reviewed brief intervention efficacy studies; (2) a theoretical model to learn patient-centered BAI approaches; (3) discussion of a videotape demonstrating the practice of BAI; (4) role-play exercises, and (5) distribution of a summary checklist of the BAI components, a textbook on alcohol, 18 and educational materials for the patient. The second session allowed each resident to practice BAI with standardized patients previously trained in techniques described elsewhere, 19, 20 . The BAI components were: (1) to address alcohol consumption; (2) to explain safe drinking limits; (3) to provide feedback on patient alcohol use; (4) to ask patients their opinion regarding limits; (5) to ask patients their opinion regarding feedback; (6) to ask patients their opinion regarding positive aspects of alcohol use; (7) to ask patients their opinion regarding negative aspects of alcohol use; (8) to ask patients their opinion regarding the importance of change; (9) to ask patients their opinion regarding readiness to change; (10) to help patients set goals; (11) to support patient self-efficacy; and (12) to provide an information leaflet.
Control group residents were given a half-day traditional didactic training program on lipid management. 21 No counseling components were included in this program, but control group participants received BAI training after the collection of patient data at the 3-month follow-up.
Component 2-Patients. A week after the completion of the residents' training, consecutive regular primary care patients at the 2 study sites were considered for study inclusion (Fig. 2) . As French is the predominant language in this part of Switzerland, a self-administered questionnaire about health and lifestyle issues was used to screen French-speaking patients before their visit with 1 of the enrolled residents. Data on demography, frequency and quantity of alcohol use, tobacco and other drug use, cholesterol, immunization, depression, and accidents were collected. Eligible patients were 18 years and older, had a scheduled appointment, and were hazardous drinkers during the past 12 months (defined as more than 14 drinks per week, and/or more than 4 drinks per occasion for men under 65 years old; and more than 7 drinks per week, and/or more than 3 drinks per occasion for women and for men over 65 years old). 22 Patients were blinded to the aims of the study during the screening, but were fully informed when invited to take part in the study phase.
A staff researcher assisted patients in filling out the selfadministered questionnaire, and copied the responses onto the Eligible residents (n = 27) Primary care residents (n = 32) Current or past involvement in alcohol treatment center (n = 5) Randomly assigned to control (n = 13)
Randomly assigned to BAI (n = 14)
Received control training, as allocated (n = 13)
Received BAI training, as allocated (n = 13) Lost (n = 1) Figure 1 . Resident enrollment and randomization.
feedback form. All patients received a feedback form containing information regarding alcohol use and the other health issues described above. They were asked to give this form to the resident during the visit. After each visit, all hazardous drinkers were immediately enrolled and interviewed face-toface (Patient Exit Interview) to determine the type and number of BAI components the resident conducted, then the initial alcohol use assessment was completed with the Alcohol Use Disorder Identification Test (AUDIT). 23 The reliability and validity of the data collected has been previously established for the screening instrument and AUDIT. [23] [24] [25] Three months later, patients were interviewed by telephone to determine their alcohol consumption because the visit (number of drinks per day, number of drinks per week, and number of hazardous drinking episodes per month during the last 3 months). If applicable at the 3-month follow-up, patients were asked again about the number of BAI components used by residents "during the last 3 months," if another medical visit had occurred within that time. Staff researchers were blinded to group assignment.
Statistical Analysis
Because groups of patients, rather than individuals, were allocated to the intervention and control groups, respectively (because patients were assigned to specific residents who had taken part in either the BAI or the control training), responses from each group of patients assigned to a particular resident may be correlated. To account for this lack of independence, 26 a cluster randomized design was appropriate. In both the resident performance outcome and the patient drinking outcome, the unit of inference was the patient. This is because the study ultimately aimed to establish whether patients who received the intervention were more likely to decrease their hazardous drinking behavior. The primary outcomes were the numbers of reported BAI components performed by the residents at the first consultation after training and at the 3-month follow-up. Sample size calculation was based on the difference in alcohol consumption (i.e., quantity/frequency of alcohol use) at 3-month follow-up between patients seen by BAI-trained residents and control residents (as demonstrated in a prior study conducted by Adams and colleagues 16 ). Intracluster correlation coefficients were calculated for all variables. Adjusted chi-square tests, 2 sample t tests, or MannWhitney U tests were conducted on each BAI component, total number of BAI components, and alcohol use at the 3-month follow-up, respectively, to establish whether there were significant differences between BAI-trained and control residents. Any variables with intracluster correlation coefficients equal to (or less than) zero were not adjusted for the effect of clustering. 26 
Role of the Funding Source
The funding source (Swiss Research Foundation on Alcohol) played no role in the study design, data collection, data analysis, data interpretation, or manuscript writing. Figure 1 indicates that of 32 residents in both outpatient centers, 27 were eligible for inclusion into the study and were randomly assigned to the BAI or control groups, but owing to maternity leave, 1 left the BAI group. Eligible and ineligible residents were similar in terms of age, sex, and number of years experience in clinical practice. In the BAI group, residents had a median age of 32 years (interquartile range 3.6), were predominantly female (58.3%), and had a median number of 5 years experience in clinical practice (interquartile range 2.0). Those in the control group had a median age of 31 years (interquartile range 5.9), were predominantly female (64.3%), and had a median number of 4 years experience in clinical practice (interquartile range 2.0). Figure 2 indicates that 2,438 consecutive patients were approached, 506 (20.8%) of whom were identified as current hazardous drinkers; of these, 381 (15.6%) met the eligibility criteria and 260 (68.2%) were enrolled and interviewed after the medical visit (Patient Exit Interview). Enrolled patients were similar in sex and current level of alcohol use to patients who were not enrolled, but were significantly younger (44.2 vs 48.7 years, p=.03).
RESULTS
Baseline
The Patient Exit Interview gathered data on rates and types of BAI components used by the residents. Table 1 shows that BAI-trained residents, compared to control residents: performed significantly more BAI components (mean number of components 2.4 vs 1.5, p=.001); explained safe drinking limits more often (27% vs 10%, p=.001); provided more feedback on patient alcohol use (33% vs 21%, p=.03); and more frequently asked patient opinions on safe drinking limits (19% vs 6%, p=.02). No between-group differences were observed in the use of the 9 other BAI components. Overall, only 54% of the BAItrained residents addressed alcohol consumption, whereas 46% of the controls did so during the consultation.
Follow-up
Of the 260 enrolled hazardous drinkers, 219 (84.2%) completed the 3-month follow-up. Patients remaining at 3 months were similar in age, sex, and alcohol use to those who dropped out.
The follow-up interview indicated that there were no significant differences in the number of BAI components performed or in the use of specific BAI components between groups, as reported by patients who saw their resident for a medical visit during this period. In both groups, about 37% of the hazardous drinkers had become low-risk drinkers during the intervening 3 months. Data indicate (not represented in table) that there were no significant group differences between patients seen by BAI-trained or control residents in the number of drinks per In addition, there were no significant differences in the mean (22) 15 (12) 6. Asked patient's opinion on positive aspects of alcohol use*
18 (13) 10 (8) 7. Asked patient's opinion on negative aspects of alcohol use 24 (18) 16 (13) 8. Assessed patient's importance of change* 17 (13) 8 (6) 9. Assessed patient's readiness to change 17 (13) 12 (10) 10. Helped the patient to set a goal* 12 (9) 11 (9) 11. Supported patient's self-efficacy 15 (11) 12 (10) 12. Provided information leaflet The above analyses were repeated after removing 66 patients (29 in the control group and 37 in the BAI group) with AUDIT scores >12 to see if including patients with more severe alcohol use disorders caused between-group differences among hazardous drinkers to be minimized. However, no significant differences were found between groups in drinks per drinking day, drinks per week, or occasions of heavy drinking per month when those patients were excluded.
DISCUSSION
The first hypothesis, that BAI training would increase the number of BAI counseling components used by the residents, was confirmed, but on average, trained residents delivered only 1 more BAI component than did controls. Earlier, Adams et al. 16 reported a greater difference in the number of BAI components completed by trained physicians compared to controls. These residents were aware that their skills in BAI were being assessed and they were cued and encouraged to deliver the intervention; in the present study they were not. Regarding completion of each of the 12 BAI components, the trained residents may not have directly addressed alcohol consumption significantly more often than did control residents (component 1) but they did complete 3 of the other BAI components significantly more often. For example, explaining safe drinking limits (component 2), providing feedback on alcohol use (component 3) and asking patient opinions about safe drinking limits (component 4). In addition, with the exception of component 10 (where there was no difference between the 2 groups of residents) the remaining 8 components were completed more often by the trained versus the control residents (although not reaching statistical significance), suggesting a patientcentered approach to information giving 27 by the trained residents. Rather than simply telling patients that their levels of alcohol consumption were too high, BAI-trained residents seemed to tailor the information for each individual and get each person to think about what the implications of their drinking might mean. Leading patients with a guiding style are positive steps taken by the trained residents that may be an effective way to promote behavior change in the primary care setting. 28, 29 Alcohol consumption was addressed by control residents (46%) nearly as often as by BAI-trained residents (54%) and may be a consequence of controls receiving a feedback form that included information about alcohol use by their patients. Simply addressing drinking with patients may have led to changes in drinking behavior, which may explain why there was a decrease in hazardous drinking in the control, as well as in the BAI-trained group. 30, 31 . The more frequent use of BAI components by trained residents did not appear to be sustained over time. Patients returning within 3 months after the initial consultation did not report any significant differences between the numbers of BAI components delivered by BAItrained or control residents. It may be that 2 half-day sessions are a very brief (and likely weak) educational intervention in the life of the study residents. It may also be difficult to remember the components over time.
The second hypothesis, that BAI training would reduce the overall quantity and frequency of drinking, was not supported in this study. Given the sometimes small differences between groups in the number of BAI components conducted, the finding that BAI did not appear to have any appreciable effect on hazardous drinking behavior is not surprising. These results underscore the importance of evaluating the extent to which complex interventions such as BAI are executed in clinical practice. 32 The decrease in consumption among hazardous drinkers in the control group (rather than in the BAI group) parallels findings of some previous studies. [33] [34] [35] Approximately 37% of hazardous drinkers became low-risk drinkers at follow-up in both the control and BAI-trained groups. One possible reason for this may be that the screening, talking about alcohol use, AUDIT, and patient exit interview had an effect on patients' drinking in the control group. There were several limitations in this study. A relatively small number of hazardous drinkers were enrolled, caused in part by the limited number of participating physicians. In general, cluster randomized trials require a larger sample size than do other types of research designs 26 and the reduced statistical power makes it more difficult to detect significant differences unless the effect size is quite large.
During the first few weeks of the study, it was discovered that a small number of patients had not given their written feedback form detailing their alcohol use to their resident before the consultation. This omission was noted, and attempts to secure this information were (in most cases) successful; however, there may be a small number of instances where this was never made available, leaving the Patient Exit Interview (PEI) database incomplete.
It should be noted that during the 3-month follow-up period some patients may have seen their doctor more recently than others, and this too may have had an impact on their ability to recall which components of BAI were delivered. The PEI was created to evaluate how effectively residents used the BAI components in practice and has not been cross-validated with records of actual consultations to help verify that patient perceptions of BAI match up with the components, as executed by the residents. It should also be acknowledged that patients may not have been happy to talk about their alcohol use at this point, and may have chosen not to report components of BAI that were implemented. Although this raises questions as to how reliable an assessment this may have been, residents were trained to accept patient choice and to "roll with their resistance," 36 rather than
directing the patient what to do. PEI questions were formatted in the same way that the components of the BAI were meant to be implemented, thus it is hoped that most patients still were able to give a fairly accurate reflection of BAI components conducted. Although efforts were made to optimize the accuracy of the data, information obtained on residents' attitudes and practice of BAI relied solely on the patients estimates and recollections. This was also true regarding the assessment of patients alcohol use at baseline and follow-up. Although this measurement is not objective, a number of studies have demonstrated that self-report is often a reliable measure of patients' alcohol consumption 37 and that self-reporting of drinking behavior is stable over time. 38, 39 
